Assembly 


and 
LO am me ee 
Operation 
of the 
Gag HestTHuiT 
by Dayatriomn 
PM rY.AI“T A COR AIT” 
CW TRANSMITTER 


HEATH COMPANY, 
BENTON HARBOR, 
MICHIGAN 


(ii: a subsidiary of 
DAYSTROM, incorrorateo 
Td 


he en SP SP Pl i SS sl SSS SP SARS 
en ee —" 
— — 


ee SG 
—aaooaooOoOEOEeeeE=S=aeeeeaeESeEEeEeEeEEeEEeEeEeeEEE 


TABLE OF CONTENTS 


Specifications. ........0e 00sec sees | 2 
Introduction, .....-.0-2.c0cce cere | 2 
Circuit Description. ...........2..- | 3 
Construction Notes. .......--225e000:% | 3 
Parts List. ... 0. cee ee ee eee | 4 
Proper Soldering Techniques......... | 7 
Schematic. . 0... cee ee ee ee renee | 7* 
Step-By-Step Procedure............ | 8 
Step-By-Step Assembly, ......... a | 9 
Mechanical Assembly-Chassis 
Bottom, .. .. ccc eee eee ee ee eee 9 
Low-Pass Filter Assembly........ 12 
Oscillator, Front Panel Assembly 
And Wiring, ......0c cee eee eres 13 
Front Panel Mounting And 
Under-Chassis Wiring, .........-. 18 
Final Wiring Chassis Top......... 22 
Preliminary Check, ........-+-20e--. | 24 
Installation, ... 1. eee ee ee ee ee eee | 24 
CW Operation. .........-0-26: seen | 25 
Final Assembly, ........0eeeece08 26 
In Case Of Difficulty. .........-2005 27 
Service Information............6.- | 27 
Service. . ... ee ee eee eee ee eee 27 
Replacements, .........00ee eee | 29 
Shipping Instructions...... ee cee ee | 29 
Warranty, 2... ce cee er crew ec ccee | 30 
*Fold-out from page. ' 


All prices are subject to change without notice. The Heath 
Company reserves the right to discontinue instruments and 
to change specifications at any time without incurring any 
obligation to incorporate new features in instruments pre- 
viously sold. 


Copyriaht 1941 
Heath Company 9/6/63 


Al 
—— 8CLE @) 
VARICES WITH 
CRYSTAL ACTIVITY Ge 
e>) 
YO 
==p— 1 
if 29D 7 


CRYSTAI 


Ine 
IU] 


qo | 7 ——Y— 


on 


ACC. SOCKET mA 
FOR ANTENNA RELAY 


— E+ a 
av. 1 
ye 
i} V3 ‘S) 1 
RED 1 5U46B 
OFF ON BLK t 12 
20 FUSE >. oos 600 V.AC stanowy @ £10) sn 
F 1 ’ 
WT ¥, 14 KV 20 fia 4 ty tb . ay 
$0/@0 CYCLE AC| = 4 23 
9) fro 3) al 20 
| STEER SIE aoe S82 % : 
LK ROA, ze) 8 * 
= Pky #0 4 
RED 
6.3V" __ 1€ 
ZA. . 
GRN 90 = T 00s 


oo} UUF 
FEEO-THAQUGH 


I© NEUTRALIZING To 
__ md PLATE arc 


ale 


| rt : 


i 
E | 4 | | 4aun SMW 44uH . 
SATA ona —O 
> 
lo © ? 

—— | | 
O) epGea — | 22) : Ce) 
OPERATE | © wie ‘ b SF ian | 
VARIES WITH ae eer F 180 \ 
ORIVE | “S KS) I 
I = ' 
| | 

i 


< “ 


4 PLATE TS 
el 
2 
3) TS" 
420 © 
HUF uuF 
ee leo = I 
eo = = 
tS 
@> é: &) 
68 
BUS = 50. © 
any uur dur uy 
—— 
AMATEUR TRANSMITTER 


MODEL HX-11 


ALL CAPACITORS ARE iN uf UNLESS SPECIFIED OTHERWISE. 
ALL RESISTORS ARE 1/2 WATT UNLESS SPECIFIED OTHERWISE. 
BANO SWITCH 1S VIEWED FROM THE REAR. 
iD SWITCH SHOWN IN §0 METER POSITION. 
con) INDICATES VOLTAGE READINGS. 
TAGES TAKEN WITH AN 11 MEGCHM INPUT VTVM. 
ALL VOLTAGE READINGS ARE OC FROM POINT INDICATED TO CHASSIS 
GROUND {EXCEPT AC VOLTAGES ON POWER TRANSFORMER) AND ART 
MEASURED IN KEY OOWN POSITION, 
VOLTAGES MAY VARY 220% OUE TO TOLERANCE OF COMPONENTS, 
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SPECIFICATIONS 

Power Input. .. 0.0.2... ee te eee tt eee 50 watts. 

Output Impedance. .......... cere eer eres 50-75 2, 

Output Coupling. ......... 0c ce eee eens Pi network (coaxial). 


Operation, . 0. 6 wee eee ee ee ere we eres Cw. 


Frequency Control, .. 1... . cee eee eee Crystal or external VFO. 


Band Coverage, ....... cc ecw eee rere rree 80, 40, 20, 15, and 10 meters. 


Front Panei Controis........-.e+cece000088% GRID-PLATE meter switch. 
BAND SWITCH. 


arte, rs ras 


OSCILLATOR tune control. 
AMPLIFIER tune control, 
TRANSMIT-STANDBY switch. 
OPERATE-TUNE switch, 


TAATNTAIO annte 
LUAULUNUG CONLUD ol, 


OF F-ON switch. 


6CL6 Oscillator. 


= BNOKBA Binal amnilifior 
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5U4GB Rectifier, 


Tube Complement. ..........00+¢ reeves 


be bad pe 


Power Requirements. .......-..+0 0+ 020% 117 volts, 50/60 cps AC, 160 watts. 
Cabinet Size........ Preece ewer ere eres 13" wide x 8-3/4" high x 7" deep. 
Net Weight. 0... 0... ce eee er we we tone 16 lbs. 


Shipping Weight... .........0eccerevoce 18 lbs, 


INTRODUCTION 
The HEATHKIT Model HX-11 CW Transmitter All operating controls and the easy-to-read 
was designed as an economical transmitter for id-plate meter are conveniently located on 
General and Novice Class amateur operation the front panel, An AC power outlet is provided 
It features up to 50 watts input for crystal- on the rear of the ransmitter for 117 V AC 
controlled CW operation on the 80, 40, 20, 15, antenna relay operation, 


The HX-11 Transmitter has three basic sec- 
tions: the oscillator, final amplifier, and power 
supply, It will be helpful to refer to the Sche- 
matic Diagram while reading the Circuit De- 
scription. 


Oscillator tube V1 is used in an efficient and 
proven Colpitts circuit, This type of circuit 
produces full grid drive on fundamental and 
harmonic frequencies, allowing the final ampli- 
fier to operate at maximum output efficiency. 


A very smaii signai voitage, at a frequency 
determined by the crystal used, appears at the 
grid of the osciiiator tube. This voitage is 
then greatly amplified and applied to the tuned 
plate circuit consisting mainly of coil L2 and 
variable capacitor C6, The coil and capacitor 
combination can be tuned to the fundamental 
multiples of the crysral or to one of its 
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ever, be powered from a source oO 
the Transmitter, 


Waa 2 oo Hesse aes 


& 


er than 


This amplified RF energy is capacitively coupled 
to the grid of final amplifier tube V2. Again, 
the signal is greatly amplified, and appears in 
the final tank circuit, consisting of C14, C15A, 
B, C, and L4, The use of a two section variable 
loading capacitor, C16A, B, eliminates the 
necessity of switching fixed capacity into or 
out of the circuit when changing bands. 

The output of V2 is applied to a low-pass filter, 
consisting of coils L5 through L9 and capacitors 
C20 through C23. The low-pass filter has a 
cutoff frequency of approximately 34 megacycles, 
and suppresses RF energy above this frequency. 
The output should be fed into an unbalanced 50 
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spply utilizes a full-wave tube-type 
0 volts at 100 milliamperes 
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to the tilial amplifier. kK is Ucoligneu with an AF 


choke input, along with filter capacitors C24 
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and C25 in series to proviae a rippie- free 
DC output, Resistors R8 and R9 serve as a 


hlagder 24 well aa ayoaltagre divider far chtaining 
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CONSTRUCTION NOTES 


This manual is supplied to assist you in every 


way to complete your kit with the leaect nocsible 
ted teintated adenietiaated AMA 2bAY FV AUER WED AU EAL pyri. 


chance for error, The arrangement shown is 
the result of extensive experimentation and 


trial. If followed carefully, the result will be a 
stable instrument, operating at a high degree 
of dependability. We suggest that you retain the 
manual in your files for future reference, both 
in the use of the instrument and for its main- 
tenance. 


UNPACK THE KIT CAREFULLY AND CHECK 
EACH PART AGAINST THE PARTS LIST. In so 
doing, you will become acquainted with the parts. 
Refer to the charts and other information onthe 
inside covers of the manual to help you identify 
the components. If some shortage or parts 
damage is found in checking the Parts List, 
please read the Replacement section and sup- 
ply the information called for therein, Include 
all inspection slips in your letter to us. 


Resistors generally have a tolerance rating of 


1N@% wnlase nthorwice etated in tha Darta T iat 
£U70 UACSS CUD wist Stavea if Wie carts wist, 


Tolerances on capacitors are generally even 


ereater, Limits of +1 00%, and _9N& are anmmnan 
b+ VaAVuse mss av Aaw Vwi, 


for electrolytic capacitors, 


We suggest that you do the following before work 
is started: 


available, 
2. Provide yourself with good quality tools. 
Basic tool requirements consist of a screw- 
driver with a 1/4" blade; a small screw- 
driver with a 1/8" blade; long-nose pliers; 
wire cutters, preferably separate diagonal 
cutters; a pen knife or a tool for stripping 
insulation from wires; a soldering iron (or 
gun) and rosin core solder. A set of nut 
drivers and a nut starter, while not neces- 
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WV Turn the shafts extending from the OSCIL- 
LATOR and AMPLIFIER holes of the front 
panel fully counterclockwise. 


(install a large pointer knob on each of these 
shafts and tighten the setscrews sothe knob 
pointers are atO. 


(A Install small pointer knobs on the BAND 
a 


shafts. Tighten 


and the BAND 


TOANITINGT 
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"Or 
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( ) Locate the brass plate and form it around 
something (broom handle) that is 3/4" 
diameter. See Detail 7A, 

( Refer to Pictorial 7 and fit the hole in the 
brass plate on the end of the feed-through 
eapacitor at DD and solder in place, 

A Install the tubes in their respective sockets, 
and connect the plate cap to the top of the 
6DQ6A, See Pictori Use care when 
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break loose the brass neutralizing plate 
pre sliding the tube into the plate. 


Y) ) Install a fuse in the fuse holder. 


PRELIMINARY CHECK 


Do not plug the Transmitter into an AC power 
outlet until the following paragraph has been 
read carefully, 


If at all possible, it is advisable to make a re- 
sistance check of the high voltage circuitry be- 


fore turning the Transmitter on. This is done 


NOTE: I should be noted 


NOTE hat an Amateur Radio 


Operator and Station License is required to 
place this Transmitter on the air. Information 
regarding licensing and amateur frequency al- 
locations may be obtained from publications of 


the Federal Communications Commission or the 
American Radio Relay League. 


ANTENNAS 
The pi network output circuit of the HX-11 will 


match resistive loads of 50 to 75 Q. 


Sssevues 2taists Weatis 


nure 
pest 


of antenna that falls into 


The simplest tyne 
this impedance range is the "dipole," con- 
structed so that its length is 1/2 wave at the 
frequency of operation. The 50 to 75 2 im- 
pedance range also covers other "home brew" 
antennas such as beams, verticals, and trapped 


antennas. 


by measuring the resistance between the plate 
cap of the 6DQ6A tube and the chassis. After 
allowing a few seconds for the ohmmeter to 
stabilize, a reading of near 30,000 2 should be 
obtained, if a reading much lower than 30,000 & 
is obtained, refer to the In Case Of Difficulty 


section of the manual, 


A half-wave, end-fed antenna for a given band 
presents too high an impedance and is not 
recommended without an antenna tuner. Bal- 
anced antenna systems should be fed through an 
antenna coupler so that neither leg of the line 
nor the antenna will be at ground potential. 
Normally the output of the transmitter is un- 
palanced since one side of the output circuit is 


grounded. 


Much has been published on this subject of 
antennas and excellent articles can be found 
in the ARRL Handbook, Radio Handbook, and in 
most issues of CQ and QST magazines. 


CRYSTALS 


The Transmitter may be operated satisfactorily 
using the following crystals: 


at 
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| Band | Fundamental Crystals | 


80 meters 160 or 80 meter crystals 
40 meters 86 or 40 meter crystals 
20 meters 80 or 40 meter crystals 


15 meters 40 meter crystals 
|10 meters | 40 meter erystals| 
Pin spacing .486"" Pin size .093 dia. 


NOVICE operation imposes restrictions on op- 
erating frequencies as follows: 


Band Frequency 


leo Meters | 3700-3750 ke | 
lao Meters | 7150-7200 ke | 
lis Meters | 21,100-21,250 ke | 


[ cee Scene rene | 


Crystal frequency limits for Novice operation: 


Band Frequency 


| 80 Meters | 3700-3750 ke | 


40 Meters 7150-7200 ke 


r 5 Meters | 7033.333-7083,333 ke | 
Cs 


CAUTION: Be sure to check the latest FCC 
regulations on frequency allocations and power 
input requirements. When ordering crystals be 
sure to stay well within amateur band edge 
limits to avoid violations, 
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Beware of so-called bargain crystals. The 
greatest cause of poor keying will lie in using 
poor crystals or from dirty key contacts, Al- 
ways buy crystals from reputable suppliers. 


Furnish them with a schematic of the oscillator 
circuit to be sure of getting proper crystals. 


and the chassis of the VFO mus 

to the Transmitter chassis. A plug to connect 
the VFO to the crystal socket of the Trans- 
mitter can be made from an old crystal holder 
or a twin lead connector. Note: The grounded 
side of the crystal socket, which is the left 
side, should be connected to the ground side of 


the VFO coax cable. 
ANTENNA RELAY 


The AC outlet on the rear of the Transmitter 
provides 117 volts AC to operate an antenna 
relay. This outlet is connected into the Trans- 
mitter circuit as shown on the Schematic 
Diagram, Do not connect a DC relay, or an 
AC relay intended for operation on other than 
117 volts, to this socket. 


CW OPERATION 


1. Set the front panel controls as follows: 
ON-OFF switch to OFF. 
TRANSMIT-STANDBY switch toSTANDBY. 
LOADING to 0, 

OPERATE-TUNE switch to TUNE. 
BAND SWITCH to desired band. 
Meter switch to GRID. 
AMPLIFIER to approximately 5. 


2. Insert your key plug into the front panel 
KEY jack, with key contacts open. 


3. Connect the 117 V AC antenna relay solenoid 
terminals to the ANT RELAY socket on the 
rear apron (if used). 


4, Connect your antenna to the RF OUTPUT 


coaxial jack on the rear apron, or to a 
coaxial antenna relay if used (in this case 
it will be necessary to supply an addi- 
tional connection from the relay to the 
transmitter). 


5. Connect the ground connection to the GND 
lug on the rear apron. 


6. Plug the line cord into a 117 V AC 50/60 
eps outlet, 


7. Plug the appropriate crystal intothe crystal 
socket. WARNING: Never attempt to operate 
this transmitter without a crystal or VFO 
input since damage to the final amplifier 
can result, 


8. Turn the ON-OFF switch to ON. 


9, Allow a short period for warmup, then 
turn the TRANSMIT-STANDBY switch to 
TRANSMIT. 


10. Close the key contacts and tune the OSC- 
ILLATOR control for about 2.5 ma grid cur- 
rent, (May vary from 2 to 5 ma, depending 
on the crystal and frequency of operation). 
Open the key contacts. 


11, Set the Meter switch to PLATE. 


12. Set the OPERATE-TUNE switch to OP- 
ERATE, 


13. Close the key and tune the AMPLIFIER 
control for minimum plate current. Open 
the key contacts. 


14. Again closing the key contacts, advance 
the LOADING control clockwise until plate 
current reaches 120 ma, Maintain reson- 
ance by tuning the AMPLIFIER control for 
minimum plate current while loading. Re- 
check and adjust the grid current to about 
2.5 ma, 


The transmitter is now fully loaded to an 


approximate 50 watt input level and is ready 


for operation, 


If antenna relay operation is used note that 
when changing the TRANSMIT-STANDBY switch 
from TRANSMIT to STANDBY, the antenna 
relay changes the antenna from the Trans- 
mitter to the receiver, thus providing "single 
control’' operation for your convenience. 


If satisfactory operation is obtained, continue 
with the Final Assembly instructions. If dif- 
ficulty was encountered, refer to the In Case Of 
Difficulty section of the manual. 


OPERATING REMINDERS 


a a eh SE 


A. If operating frequency changes of more than 
a few kilocycles are desired, the final 
amplifier and driver stages may require 
retuning. 

ation nsmitter without a 

crystal, a proper antenna, or dummy load 


D. Use caution and observe rules of safet 
making all volta 


making voltage and cu it measu 


ments, 
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E. Do not cover cabinet ventilation holes. 


FINAL ASSEMBLY 


( ) Referring to Detail 7B, assembie the piug 
button and the threaded stud. Use a #6 


(_ )} Mount the large plain knob on the exposed 
stud and tighten the setscrew. 


( )P Plac ce e the o Pug button | into the crystal hole 
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Refer to Detail 7C and install 


the four rubber feet in the 
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bottom of the cabinet. 
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secure it with wer even #6 x 3/8" sheet me maetal 
screws in the holes in the rear of the 
cabinet. 
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Detail 7B 


